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EXPLOSION PREVENTION CONTROL SYSTEM 
FOR A FUEL-GAS BURNING AUTOMATIC 

IGNITION APPLIANCE AND ASSOCIATED GAS 
DISTRIBUTION SYSTEM 

BACKGROUND OF THE INVENTION 

The present invention is an explosion prevention 
system for use with gas burning appliances of the type 
having automatic ignition apparatus integral therewith. 
More speci?cally, the present invention is a system 
which continuously samples the atmosphere and, in 
response to the potentiallyexplosive presence of fuel 
gas, automatically blocks passage of gas into the gas 
distribution system and simultaneously disables the ap 
pliance ignition apparatus to attenuate the danger of an 
explosion. , 

The high cost of energy has made it incumbent on 
energy users to investigate the feasibility of use of vari 
ous fuels, depending on cost and local availability. Be 
cause they are easily interchangeable, with respect to 
distribution systems and combustion devices, various 
fuel-gases have been considered. Although fuel-gases 
often have favorable cost factors when compared with 
normally liquid petroleum products, the danger of ex 
plosion from leaking fuel is generally greater. 
Depending on geographic location, one particular 

fuel-gas, propane, has been found to have a favorable 
cost per B.T.U. factor compared with other gases, in 
part because it can be inexpensively shipped in lique?ed 
form under pressure. However, this fuel-gas product 
suffers from a disadvantage over other gases in that it is 
heavier than air and thus more likely to be contained in 
a cellar enclosure. If leakage occurs, an explosion is 
almost inevitable if the accumulation goes unnoticed. 
With lighter than air gases, an explosive accumulation is 
also an ever present hazard especially where ventilation 
is minimal or lacking altogether. 
Although gas detector alarms are known, these de 

vices fail to provide the necessary safeguards for use 
with gas appliances. Gas detector alarms provide an 
.indication of a potential hazard but do nothing to atten 
uate the hazard. It is important that fuel leakage be 
stopped and any automatic ignition devices be disabled. 
This will prevent further dangerous accumulations of 
gas, and also prevent explosive ignition of the already 
accumulated gas, by the gas appliance ignition system. 
We are unaware of any system which simultaneously 

closes off the fuel supply and disables the appliance 
ignition system, thus to stop any leakage and prevent 
accidental ignition of accumulated gases. Just closing 
off the fuel supply will stop the leak and eventually 
cause most appliances to eventually shut off, due to 
internal safety control. However, appliance safety con 
trols normally operate by activating the ignition device 
and sensing if ‘a ?ame is present. If no flame occurs, for 
example if no fuel is available, the safety controls will 
shut down the system. As is readily evident, if a fuel gas 
has accumulated in the area of the appliance, the appli 
ance ignition system can ignite it to cause an explosion. 
On the other hand, if only the appliance ignition system 
is disabled, the gas will continue to leak and may be 
accidentally ignited by other means than the appliance. 
An alarm by itself serves only to warn of danger but 
does nothing to alleviate the possibility of an explosion. 
Thus, in order to prevent an explosion from gas leakage, 
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‘one must stop the leak and disable possible sources of 

- ignition. ' 

15 

20 

25 

35 

40 

45 

50 

55 

60 

65 

. [BRIEF DESCRIPTION 
Briefly, the preferred embodiment of the present 

invention is asafety control system for a fuel-gas burn 
ing appliance and associated gas distribution system. 
The safety control includes means to sense the presence 
of gas outside the distribution system. In response to the 
presence of gas, the safety control generates a control 
signal which is operable to disable the appliance ignition 
system and simultaneously to shut off the fuel-gas distri 
bution system. An appropriate alarm or alarms can also 
be activated if desired. 
A gas sensor provides a sensing signal to a control, in 

response to the presence of fuel-gas. In response to the 
sensing signal, the control provides the control signal. 
A solenoid valve in the fuel distribution system is 

connected to the control and closes the system in re 
sponse to the control signal. 
The appliance is also connected to the control, the 

ignition of the appliance being adapted to be shut off by 
the control signal. A latch-off safety switch is prefera 
bly used for this function. Once deactivated by the 
control signal, the latch-off safety switch requires man 
ual resetting. This prevents premature activation of the 
ignition system. 

Simultaneous deactivation of the appliance and distri 
bution system is thereby attained. _ 
A bell or other alarm is preferably used to indicate 

the operation of the system. The alarm is connected to 
the control and is adapted to be triggered by the control 
signal. 

BRIEF DESCRIPTION OF THE DRAWINGS 

In the drawings: 
FIG. 1 is a schematic and block diagram of a system 

according to the present invention; 
FIG. 2 is an electric schematic and block diagram of 

a system according to the present invention in a neutral 
or non-activated condition; and 
FIG. 3 is an electric schematic and block diagram 

similar to FIG. 2 with the system activated in response 
to the presence of fuel-gas vapor. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

The preferred embodiment of the present invention 
system 10 as illustrated in FIG. 1 combines a gas detec 
tor 12 with a control means 14 and various control 
devices. These operate to deactivate the ignition device 
16 of the gas appliance 18 and simultaneously to turn off 
the fuel gas supply 20, in response to the presence of 
fuel gas at the gas detector 12. 
The gas detector 12 is preferably a commercially 

available alarm-type unit such as “FIRST ALERT” 
(Pitway, Ind.), the alarm output (nominally 9 volts) of 
which is used as an alarm signal for the present inven 
tion system. These units are generally self-contained 
and designed to be mounted near the appliance or at 
other appropriate locations to detect possible gas leaks. 
Thus, for example, for a gas furnace installation in the 
basement of a home, the gas detector will be mounted 
near the basement ?oor or ceiling depending on 
whether heavier.- or lighter-than-air gases are used. 
These considerations are also appropriate for the pres 
ent invention. 
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As illustrated in FIG. 1, a solenoid activated valve 22 
is disposed near the inlet of the fuel gas distribution ' 
system 24, and controls the flow of gas into the gas 
distribution system. The alarm signal 26 from the gas 
detector unit 12 is applied to a control means 14 which 
converts it to a control signal 28. The control signal 28 
is applied simultaneously to the ignition device 16 and 
the solenoid activated‘ valve 22 to block-the fuel supply 
and deactivate the ignition device 16. The control signal 
28 is also applied to an alarm 30, if one is used. Further, 
as shown in FIG. 1, a safety switch 32 is used in the 
control circuit to the gas appliance 18. This is a latch-off 
type switch to control the power to the ignition device 
16 and requires resetting before it is reactivated. 
More particularly, and as illustrated in FIGS. 2 and 3, 

the control means 14 preferably comprises a switching 
relay 34 and a power relay 36. The alarm signal 26 

0 

5 

generated by gas detector 12 is applied to switching ' 
relay 34. Switching relay 34 in turn is connected to and 
switches power relay 36, which controls the various 
elements of the system 10, as will be discussed in detail 
below. This dual relay 34, 36 arrangement is presently 
preferred in order that the relatively low power alarm 
signal from the commercially available gas detector 12 
can be used to switch the power required by the present 
invention system. For the Pitway unit noted above, the 
output is a low power signal at about 9 volts DC. More 
positive control of the power relay 36 using a low 
power signal is accomplished by the two stage relay 
switching arrangement. As would be obvious, other 
relay or equivalent switching devices can be employed 
to convert the alarm signal from the gas detector 12 to 

20 

25 

a control signal for the system. For convenience of ‘ 
manufacture and handling, the switching devices and 
other components that may be employed in the control 
means 14 is mounted on a printed circuit board either 
separately or with the gas detector 12 circuits included. 
Power relay 36 is shown as a double-pole-double 

throw (D.P.D.T.) type relay wherein a separate relay 
contact is used for each element to be switched. For the 
basic circuit shown in FIGS. 2 and 3, if desired, a single. 
pole-double-throw (S.P.D.T.) type relay can be substi 
tuted, if each parallel element can utilize the same con 
trol signal. 
FIG. 2 illustrates th invention in a non-alarm or nor 

mal mode. In the preferred operating mode shown in 
FIG. 2, power relay 36 has power applied to its switch-7. 
ing coil 38 through normally closed contacts 40, 42 of 
inactivated switching relay 34, to switch the relay 36. 
Relay 36, in turn, generates a control signal 28A in the 
form of the power supply to the gas appliance 18 and to 
the solenoid activated gas valve 22. This switches the 
gas valve 22 to its open state to provide fuel to gas 
appliance 18, and electric power to the gas appliance 
ignition system 16 to allow the gas ‘appliance to operate 
normally. 

In the event of a gas leak, gas leak detector 12 geer 
ates an alarm signal 26 which is applied to the swit ' 
coil 40 of switching relay 34. This causes contacts ' 
to open, breaking the circuit to power relay switching 
coil 38. Power relay 36 will switch to its alarm position 
as shown in FIG. 3 to stop the control signal 28A to the 
gas appliance l8 and the gas valve 22, and generate a 
new control signal 28B directed to an alarm 30. This 
will simultaneously deactivate the appliance 18 and 
cause the gas valve 22 to close. In addition, a control 
signal 28B will be applied to the alarm 30. This closes 
off the fuel supply and prevents the ignition system 16 ' 
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4 
of gas appliance 18 from accidentally setting'off an 
explosion of the leaked gas. The alarm 30 is for the 
convenience of the system user, to warn that the system 
has been activated and a possible danger from leaking 
gas is present. The alarm 30 may take any convenient 
and useful form, depending on the circumstances. A bell 
and flashing light combination alarm is probably the 
most useful type of alarm although it is contemplated 
that bed vibrators (for the deaf) and other specialized 
types of alarms can also be activated. For this reason, a 
set of alarm control signal output terminals 42 are pref 
erably included in the device wired in parallel with the 
alarm 30. 
Another important fail-safe ' feature of the present 

invention is the provision of a safety switch 32 con 
nected between the control means 14 and the gas appli 
ance 18. Safety switch 32 is a latch-off type switch 
preferably of the type wherein a heater element 32C 
will cause the contacts 32A of the switch 32 to open 
until the contacts are manually reset. As shown in 
FIGS. 2 and 3, heater element 32C is supplied the re 
quired power from a transformer 32B connected in 
parallel with alarm 30. Thus, after the alarm 30 has been 
activated a predetermined time, switch 32 will openand 
'even if the system 10 is switched to the non-activated 
condition shown in FIG. 2, the gas burner will require 
manual resetting. ' ' 

What is claimed is: 
1. In a fuel-gas burning appliance system of the type 

including a fuel-gas burning appliance having an electri 
cally activated automatic ignition device, and a fuel-gas 
supply distribution arrangement including a conduit for 
conducting fuel-gas from a fuel-gas supply to the appli 
ance, the improvement comprising: 

gas sensing means disposed outside of said distribu 
tion system and being operable to generate a sens 
ing signal in response to the presence of fuel-gas; 

control means coupled to said gas sensing means to 
generate a control signal in response to said sensing 
signal; 

a latch-off safety switch connected to said ignition 
device and operable in response to said control 
signal to deactivate and maintain deactivated said 
ignition device until said switch receives a reset 
signal, reactivation of said ignition device being 
prevented until said reset signal is received by_said 
switch, and 

a distribution system gas shut-off valve disposed in 
said conduit and being switchable between an open 
state in which fuel-gas is permitted to pass through 
said conduit and a closed state in which fuel-gas is 
blocked from passage through said conduit, said 
shut-off valve including switching means con 
nected to said control means and adapted to switch 
said control valve from said open to said closed 
state in response to said control signal; ' 

whereby the presence of fuel-gas outside said distri 
bution system at said gas sensing means will cause 
said fuel-gas burning appliance ignition system to 
be deactivated and the fuel supply to be shut off. I 

2. The system of claim 1 wherein said switch includes 
a manual reset device operable to generate said reset 

' signal. . 

3. The system of claim 1 further comprising an alarm, 
said alarm being connected to said control means and 
adapted to be activated by said control signal. 

4. The system of'claim 3 wherein said shut-off valve 
is a solenoid activated valve. 



5 
5. An explosion prevention control system for a fuel 

gas burning appliance having an automatic ignition 
device and its associated fuel-gas distribution arrange 
ment having a supply conduit connected to the appli 
ance and a shut-off valve in the conduit, said control 
system comprising: 

gas sensing means to be disposed outside the fuel-gas 
distribution arrangement and being operable to 
generate a sensing signal in response to the pres 
ence of fuel-gas; 

control means coupled to said gas sensing means and 
operable to generate a control signal in response to 
said sensing signal, said control signal being 
adapted to close the shut-off valve in the conduit; 

a latch-off safety switch adapted to be connected to 
said ignition device and operable in response to 
said control signal to deactivate and maintain deac 
tivated the ignition device until said switch re 
ceives a reset signal, reactivation of said ignition 
device being presented until said reset signal is 
received by said switch. 

6. The system of claim 5 wherein said switch includes 
a manual reset device operable to generate said reset 
signal. 

7. The system of claim 5 further comprising an alarm, 
said alarm being connected to said control means and 
adapted to be activated by said control signal. 

8. An explosion prevention control system for a fuel 
gas burning automatic ignition appliance and its associ~ 
ated fuel-gas distribution arrangement with a supply 
conduit connected to the appliance, said control system 
comprising: 
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6 
gas sensing means disposed outside of said distribu 

tion system and being operable to generate a sens 
ing signal in response to the presence of fuel-gas; 

control means coupled to said gas sensing means to 
generate a control signal in response to said sensing 
signal; 

a latch-off switch operable to be connected to the 
automatic ignition device and adapted to respond 
to said control signal by deactivating and maintain 
ing deactivated said ignition device until said 
switch receives a reset signal, reactivation of said 
ignition device being prevented until said reset 
signal is received by said switch; and 

a distribution system shut-off valve disposed in said 
conduit and being switchable between an open 
state in which fuel-gas is permitted to pass through 
said conduit and a closed state in which fuel-gas is 
blocked from passage through said conduit, said 
shut-off valve including switching means con 
nected to said control means and adapted to switch 
said control valve from said open to said closed 
state in response to said control signal; 

whereby the presence of fuel-gas outside said distri~ 
bution system at said gas sensing means will cause 
said fuel-gas burning appliance ignition system to 
be deactivated and the fuel supply to be shut off. 

9. The system of claim 8 wherein said switch includes 
a manual reset device operable to generate said reset 
signal. 

10. The system of claim 8 further comprising an 
alarm, said alarm being connected to said control means 
and adapted to be activated by said control signal. 

11. The system of claim 10 wherein said shut-off 
valve is a solenoid activated valve. 
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